Background: 5-Aminosalicylates are extensively prescribed for the treatment of ulcerative colitis but have a wide range of described adverse effects. Aims: To determine whether serious adverse effect profiles differ for sulphasalazine and mesalazine. Methods: Analysis of suspected serious adverse reactions reported to the Committee on Safety of Medicines of the UK in 1991-1998. Adverse effect profiles were categorised for interstitial nephritis, pancreatitis, serious skin reactions, hepatitis and hepatic failure, and blood dyscrasias. Report rates were calculated using prescribing data from the Department of Health and compared for mesalazine and sulphasalazine. Further analysis was undertaken for sulphasalazine according to disease indication of inflammatory bowel disease or rheumatoid arthritis. Results: A total of 4.7 million prescriptions were dispensed for sulphasalazine compared with 2.8 million for mesalazine. Interstitial nephritis was only described for mesalazine, with 11.1 reports per million prescriptions. Pancreatitis was reported seven times as frequently for mesalazine (7.5 per million prescriptions) compared with sulphasalazine (1.1 per million prescriptions) (odds ratio (OR) 7.0; 95% confidence interval (CI) 2.6-18.6; p<0.001). There were no reports of serious skin disorders in patients prescribed sulphasalazine for inflammatory bowel disease. Blood dyscrasias were reported significantly more often in patients receiving sulphasalazine for rheumatoid arthritis than for inflammatory bowel disease (OR 5.31; 95% CI 2.6-11.0; p<0.001), and there was a similar trend for hepatic disorders. Conclusions: Spontaneous reports suggest that within the five sets of disorders considered, there is no evidence to indicate a safety advantage of mesalazine over sulphasalazine in the treatment of inflammatory bowel disease. Pancreatitis and interstitial nephritis appear significantly more common with mesalazine, and advice on renal monitoring in patients who receive mesalazine may need reinforcing.
5-Aminosalicylic acid (5-ASA) is the active constituent of sulphasalazine in therapy for inflammatory bowel disease (IBD) 1 with its sulphapyridine constituent perceived as a dispensable, but toxic, transport molecule. 2 Pharmaceutical development has concentrated on delivering 5-ASA to small intestinal and colonic mucosa using inert carrier mechanisms. The success of this approach in IBD has largely been assessed in clinical trials designed to compare the efficacy of therapy rather than adverse events, 3 although occasional renal effects of high dose mesalazine have been noted. 4 However, the relatively small number of patients included in such studies allows comparison of only the commonest reactions, which are often minor and not life threatening. Medically important but serious rare reactions may not become apparent until large numbers of patients have been exposed to a particular compound. Analysis of the adverse effects of sulphasalazine is complicated because the compound is now widely prescribed in rheumatoid arthritis (RA). 5 It cannot be assumed that adverse effects attributable to sulphasalazine, or any other compound, will occur with the same frequency, irrespective of disease type. Furthermore, the increased cost of mesalazine (£32.69/ month) compared with sulphasalazine (£7.74/month) 6 in IBD treatment needs to be justified.
We sought to examine differences in the serious adverse reaction profiles associated with sulphasalazine and mesalazine treatment for IBD, and to compare the frequency of serious adverse reactions with sulphasalazine in patients with RA and IBD. We therefore examined spontaneous reports of suspected adverse reactions to the Committee on Safety of Medicines (CSM) for sulphasalazine and mesalazine and related these reports to total numbers of prescriptions issued over a nine year period.
METHODS
Suspected adverse drug reactions reported to the CSM for sulphasalazine and mesalazine from January 1991 to December 1998 were analysed. Serious life threatening reactions studied in detail were interstitial nephritis, pancreatitis, serious skin reactions, hepatitis or hepatic failure, and blood dyscrasias. Only interstitial nephritis was studied as a specific renal adverse reaction although the overall number of renal reactions was evaluated. Skin reactions included were Stevens-Johnson reactions, erythema multiforme, bullous dermatitis, toxic pustuloderma and epidermal necrolysis, and exfoliative dermatitis. Blood dyscrasias included were bone marrow depression, aplastic anaemia, agranulocytosis and neutropenia, and thrombocytopenia. Numbers of reports were examined according to whether prescriptions were for IBD, RA, or unclear (categorised as "other").
Total numbers of prescriptions dispensed in the community were obtained from the Department of Health for sulphasalazine and mesalazine for the same period. Mesalazine prescriptions were aggregated for "Asacol", "Pentasa", and "Salofalk". There were insufficient reports and prescription numbers for the linked 5-aminosalicylate molecule "Olsalazine" and the para-aminobenzoate linked molecule "balsalazide" to allow similar study. Suspected adverse reaction rates were then calculated per million prescriptions. Use of sulphasalazine in treating RA or IBD was estimated by reference to published data from the General Practitioner Research Database for the period 1985-93 7 and rates were calculated separately for the two diseases.
Statistical methods
We used χ 2 analysis to assess levels of probability, with odds ratios (OR) and 95% confidence intervals (CI), to compare suspected adverse report rates between mesalazine and sulphasalazine for all suspected serious adverse reports and between RA and IBD related events for sulphasalazine.
RESULTS
A total of 2400 suspected adverse drug reactions were reported for sulphasalazine to the CSM between 1 January 1991 and 31 December 1998 compared with 1100 for mesalazine. The number of sulphasalazine prescriptions issued over this time period was 4.67×10 6 compared with 2.8×10 6 prescriptions for mesalazine. When the total numbers of reports were related to the number of prescriptions issued over this time period, slightly greater overall numbers were recorded for sulphasalazine (514 reactions/million prescriptions) compared with mesalazine (393 reactions/million prescriptions) (OR 1.31; 95% CI 1.22-1.40).
The adverse reaction profiles for each drug (table 1) showed that blood dyscrasias formed nearly 75% of the 183 serious reports studied for sulphasalazine but represented less than half of the 124 for mesalazine (p<0.001). Numbers of reported fatal blood dyscrasias were small: seven for sulphasalazine and five for mesalazine. Interstitial nephritis and pancreatitis reports formed 40% of reports for mesalazine but only 3% of those for sulphasalazine (p<0.001). Reports of suspected serious skin reactions for sulphasalazine were limited to patients with RA or other diagnoses and no cases were reported in patients with IBD. Interstitial nephritis accounted for 31% (29/93) of the total suspected adverse renal events for mesalazine but there were no such reports for sulphasalazine within the overall total of 27 adverse renal events reported for sulphasalazine. When prescription numbers were included and suspected adverse reactions rates were calculated (fig 1) , a clear excess of reports was evident for interstitial nephritis (p<0.001) and pancreatitis (p<0.001, OR 7.0, 95% CI 2.6-18.6) for mesalazine compared with sulphasalazine and a moderate excess of reports of blood dyscrasias for sulphasalazine (OR 1.5, 95% CI 1.1-2.1). There were no significant differences in the frequency of serious skin reactions or hepatic disorders (OR 1.8 95% CI 0.88-3.95; p>0.05).
For sulphasalazine, the adverse event profiles were analysed according to disease indication of IBD or RA (fig 2) . In the period considered, 37.5% of prescriptions issued for sulphasalazine in participating practices in the General Practitioner Research Database were for RA and 62.5% for IBD. Blood dyscrasias were reported over five times as often as expected in patients with RA as in those with IBD (OR 5.3; 95% CI 2.6-11.0; p<0.001). Hepatitis and hepatic failure were also reported more frequently with RA (p<0.01) while serious skin reactions were only reported in patients with RA. 
DISCUSSION
These findings suggest that the serious adverse reaction profiles of sulphasalazine and mesalazine differ markedly. Interstitial nephritis was reported only for mesalazine while pancreatitis was over seven times as commonly reported for mesalazine compared with sulphasalazine. Blood dyscrasias, hepatitis and hepatic failure, and serious skin reactions were also reported more commonly in patients receiving sulphasalazine for RA rather than IBD, and calculated rates per million prescriptions were also markedly higher in patients with RA than in those with IBD.
Spontaneous reporting of suspected adverse reactions cannot be used to determine true rates of reaction. Reporting rates are generally much lower than actual rates, as shown for example by comparison of reporting rates of suspected serious adverse reactions to non-steroidal anti-inflammatory drugs with observed frequencies of events in clinical practice. 8 9 Whether doctors do or do not report adverse reactions reflects unknown factors. Reporting may have been more common in the period studied for mesalazine because it was relatively newly released, because a specific warning of possible renal toxicity had been issued, 10 and because sulphasalazine takers were likely to be established rather than new takers. Estimation of event rates per million prescriptions of sulphasalazine for RA and IBD also lack precision because of the differing but overlapping time periods of adverse reaction surveillance and prescription collection. However, computerised general practice data have shown that the risk of blood disorders attributable to sulphasalazine was 10 times higher for RA patients than for patients with IBD, 7 a value of the same order of magnitude as the fivefold difference found by us for spontaneous reports. Even taking into account all of the potential biases in spontaneous reports, the differences seen here in rates of pancreatitis, interstitial nephritis, and blood dyscrasias are unlikely to reflect chance.
Interstitial nephritis is recognised as a complication of mesalazine treatment, 11 and an idiosyncratic hypersensitivity reaction with the use of sulphasalazine, 12 while tubular proteinuria, 13 renal calculi, AA amyloidosis, and glomerulonephritis 14 occur in untreated IBD. 5-ASA resembles phenacetin structurally, a well known cause of interstitial nephritis and papillary necrosis, 15 and systemic absorption and urinary concentrations of 5-ASA have been found to be higher with mesalazine than with azo-bond 5-ASA preparations. 16 The incidence of mesalazine associated interstitial nephritis has varied from one recorded case in 150 17 and none in 500 18 to renal impairment with elevated serum creatinine in 0.2% of patients, as found in the largest study so far reported involving 2940 patients. 19 Renal impairment has been associated with higher 5-ASA doses, 4 and tubular proteinuria has been found in up to one third of patients treated with doses over 3 g daily. 20 It has been recommended that serum urea and creatinine levels should be monitored every four weeks for the first three months, every three months for a year, and annually thereafter in patients receiving any mesalazine containing preparation. 21 Drug withdrawal restores renal function if done early, with 85% of cases of renal impairment resolved where treatment was stopped within 10 months. 18 The British National Formulary warns of the risk of interstitial nephritis but does not recommend renal monitoring. 6 Pancreatitis was commonly found by us, and in a French study of mesalazine as Pentasa, 22 and mesalazine associated pancreatitis is well described on the World Health Organisation adverse reaction database. 23 Sulphasalazine associated pancreatitis by comparison is rarely reported.
Sulphasalazine intolerant patients have been shown to tolerate mesalazine, olsalazine, or balsalazide 24 but serious skin conditions and hepatic disorders were reported here as frequently in patients prescribed sulphasalazine as mesalazine. Hepatotoxicity with severe hypersensitivity can occur when patients with known sulphasalazine allergy are prescribed mesalazine. 25 Blood dyscrasias in sulphasalazine takers were also reported more frequently in patients with RA rather than IBD. Agranulocytosis and pancytopenia are well documented adverse reactions of sulphasalazine. In this study the commonest adverse reactions to both sulphasalazine and mesalazine were blood dyscrasias. This may be explained by the increased dose of sulphasalazine used in RA or a greater liability to the development of blood dyscrasias. The risk of agranulocytosis appears higher in the first three months than later. 26 27 We conclude that there are important differences in adverse event patterns associated with mesalazine and sulphasalazine treatment. Interstitial nephritis and pancreatitis appear to be major risks with mesalazine, with blood dyscrasias being more prominent for sulphasalazine, but mainly in rheumatoid patients. Overall, the data suggest that the choice between sulphasalazine and mesalazine in IBD may be more evenly balanced than at first appeared.
